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(54) PROCESS OF PRODUCING HYDROPHYLIC POLYURETHANE FOAM DRESSING 

(57) Abstract: 

PURPOSE: A process of preparing the titled dressing by reacting 
one or more of polyetherpolyols with diisocyanate and mixing 
the obtained polyurethane prepolymer with a foaming agent, a 



polyurethane wound dressing having high moisture permeability 
and a structure capable of preventing the infiltration of bacteria 
from the outside in a simple manner. 

CONSTITUTION: A polyurethane foam suitable for use as a 
wound-contact layer in a wound dressing comprises a surface 

layer (1) in the shape of a thin film with a pore having a diameter of 3 to 60 micrometer and an inner layer (2) 
containing a plurality of open cells having a diameter of 50 to 500 micrometer. The polyurethane foam wound dressing 
is prepared by mixing 40 to 80% by weight of a polyurethane prepolymer, 15 to 45% by weight of a foaming agent, 5 
to 35% by weight of a crossing agent and 0.5 to 15% by weight of an additive such as surfactant, moisturizing agent, 
wound healing accelerator and antibacterial agent, inserting into a mold and foaming. 
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crosslinking agent and an additive is provided, which simplifies 
the manufacturing process and produces a hydrophilic 
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*M H3|-i-eM 40-79^^=%; ^-i^l 15~45^%; 7>S^1 5-35^%^ *H£*M3*fl, 

3 3~60^an2l 3E.o}(pore)# Sfe ^^#^1 a^^^ ^ 50-500^ i-g- lS(open cell)* ifl^fAS 
3ttW ^ SUnf. 
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£ 1 



#e1-f eim Het|#sH, €^ # el -fell ft #, 

£2fe £ t'gol] 14^ *1S€ €*r^ §e)-f e)]^- # i£(a)4 ^(b)^ ^M-^ignl^ a>^1.*£^21 t 

cfl*V ^-JiSl 2: vfl-?-^ 



oi^h Algols «&7l* #el-f 5t]>& Hefll-e]^sf ^i^l, 7>s^| « ^7H1» <|3^h1-§-5. 

fif £-g- # ^51)-^ 7fl^- n ^-3:7> 3~60/an ioKpore)* 50~500/an^ iL-g- -t(open cell) 

* °]*r-°]z\ 91 JL, 7\]#%<>§*\], W^l ^-fr i^-Ji Bflifl^ # = 31 



=r<8*Hr ^7]^ S>M-5.^1 ^7} W^Ztf ^^H] Sl*)H ^<>1 •a^M-Tl) 5)^ ZZ. iL^^^-O] Aj-A]^ 7 ] 
15-2) ^°fl# ^2fl*MI S]JI, ^r-g- ^ f-ofl 4€- <*l el 7\A 3\^-^t\2\ = ,g. o^o^j jg-JjL oj ^ 

# ^^l 0]^2J01 71^-^-ofl £fe £S£ ^7>a]<?l ^-*}-g-g- ^2fl«V7fl El^H ^-foflfe A^o^j- 



^|ofl -^S-A^ 7l7Jl2j ^^1^ * ^ SZ4. 



ji ^7l ^HlA-^ -a-^o] ^-7] ^o\] s>^£ gjwi-yj =e)l-^* s«-sfl ^o^i-^ ^-^ s_o] o^cf. ^7fl tI 

H.SflAj7l)a) 7flAi^- cfoj:^. ^iflAj =S)l>y^7> 7l»^o1 A^Sjjl J17>^ol3. -8- 
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Sl^Aj fel^l^ # ^efl-y^S] o.5.M| dI^-s.s] ^ 4,773,40951 ^Hfe- one-shot ^ofl 3*1) l^WH 

ol^A] o>uilo|E ^ D j| g: fe ^r^-g-^ Jl^>« *]}^?>\<£jL, «1^-*1 *\) 4,860,7372}- 

5,571,529^1^^ W. R. Grace & Co.^fSj HYPOL(oliAl«V»fl°l e ^r£ 7 ] -» g±= *2H)Efl^. = ell*el°l), Tfl^ 

** ^Sst^cf. ^.ei^ -feim #^* 3^ 4 -2-5.^ -B-*flsri 71*13 

o] efsful ^^Al #o) -g-^7V -fr«t£|fc ^* Slcf. SESJ- a^ofl 2.* -iCopen cell) ^"fl 3^ €• i 

<>Kpore)« 5>-§-o.5.*| S^s^e) ^lElo].^ ^j^sf ^^ofl^sl ^^17} *5l^eflH- #2} -g( 0 pen cell) 

vfl«o|] Jf^sfo^ 1=3)4)^ jh^-aI ^>ofl7fl Jl-f-* -B-^-Al^lcf^- oicf.o)^*}- fi^sr^l 2}«H d)^-s. 

*H *ll 5,296,528 ^ 5, 571, 5293L°IH^ ^^-^ ell It #3 ^^l €#* eWiflol'S'M^ H^^^f 

SJcf. zieiq- 7l]2^^o) 4^V<^ i7>flJl *^3M o^o] Aj-f #°1 iWHr *J-*Hl^r 3-8-°l 

■ES^M •t-^s.^V ^1 ^7] m^-cH) *^ -y-##2l -f-^ ^iioll i^-i- ^1#^?1 ^^5>cf. *el* 

eim # ^1-^21 #^ ^, -y^Vi, aJ-§-, SfEli, *^r5.. •€ n°l^(cell size) *2} 2z*4.°] ^Ir^fe *°1 
9X^. 



o] 2*317,} 7l#^ 3?M1 



-g- t^^gr ^"71^ ^eflfil ^Bj-feflft 3. CEflAJ^Sl £-*H*j°l WtW. 7flAi 

^^.SAi lf^ oi ^-o] ^e)o))Efls.#e)^-^- c)o)- t A]o).i.flo)s<4 aV-g-A]^ #e)^iHl<a- Hdll-el^* ^ ^ 

^1, 7}3S.4, ^7>^1» ifsf^ <a^g %-#i>\ #=ofl ^ 0 Jsl-ji ^-i, -"g^^-^S.^ zl ^-3i7> a)^ 3~60^m2l i^Xpo 
re)# ^ a^^sl- 3)^ 50~500^nfi1 €(open cell)* ifl^o.s. oj-f-o^i- #el^-eflf}- 1- S. 

3 3. ^flS « 0 ^* ^1^-SV^cll s.^o| ^cf. ^ ^<g^ c}s aqo. K s]^.3] gj^g. ^-o)) zj^ 3~60wn3 J£o>( 
pore)* ^^aI^Iji, vfla-^ofl^. 50~500/an2l 5_€- -S(open cell)* ^^1^ 0.5.^ hv^^o^ ^-^^ ^l-f-sf 

^ ^£ JQWMI. Ji#^| f #^1^1, ^-3-*f| *j7>^l# ^-*a1^i 0.5.^1 ^ ^fl^^Ji^ 

#7] 1-21-feim Hefl*e)^i ^^.ofl <&6\ #sl^5fl^ 12)11=1-151 NC0%sl- %£-2\ ^7>^=* S^^-o. 
S.^ 1- 4*113 -i-^ ^, -a*. JE-l-e^, *^r£., -1 ^)-«>l^(cell size) f~§- 2:^^31, 



4' £1 ^ £2<H| iL<y «>Sr ^©l n ^-2:7> a}^g 3~60/an S*>(pore)» a^l#(l)2r 50-500/anSl 
€-(open cell)* 5>fe iflJf #(2):9.s. ^l^ol^l ^^.S, o]^ i# o]aj-^ §e|oflEfl s*^** cl o]£_ X\o}^} o] je .4 aV 
**><^ ^<>1^ * el -fell If Hefll-el^ 40 ~79^^=%; ^i>Hl 15-45 #^%; 7>S^1 5-35 ^*g=% ^ ^7V^1 1-15 
^^%* ^7V*>ol 51 ^ -i-^1 ^"a^ ti, ^-^ .5.3. ^-cl-. 



*el-T-ell^ sjjfejni 9X°]^\ *)°]dL*]oM<>]g. 1-3*^1 cfl«fl 1* o)^-s) S <>1 0.15-0.5* 

°1 ■T-'aSloi C]0l4iAl0>t|l0lE5.fe Olii^^^^^l^l-MIOIE^ 2,4-*-¥-<acH-AAl<4L-lH E ^ 3. O] Aj ^ Sfl , Bfl ^ 
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2,2-«l^-4' - = 5.3a-oliA|o|-ul)ol e e-ol^n^^-! 3_2]i ^cqol^Alol-tDolE , t)| i( 2 - o]±X\ of Li] o] eo| ej ) _ 
=. D >eflo|E t 33' -^1^^-4,4' - r^] v| ^] e}^ o) -^a] o)-vfl o] e . i,6-^Si3°li*l<>HI<>l.!s; 4.4' -b\o] ssfl ^ ^c] o] 

iAloVvJlojE, 3,3' -ClDD^^I^^jtqoj^AjoVtilolE, p _ $] ^ c| o] ^A) Ofvfl o] E , m - sfl ^ $\ O) ^A] 0>ufl E _ 15 
_q.tt^^dol :il A|ol.l.flolE i l^-^^olifcAloHHE, l,3-^^€^°l4lAl0l.ui]0lE = A)~g.^ ^ 0}-°^ H> 

IM^T)]^ 2,4-^^-^^ol^Al o>l11o]e ^ zl o\s$^\, p-sfl^^qoliAlol-tllolE, o| ^i^-Cj O) ^Al o>i4| Ol E _ «j 

AHI ^ ^ ^ o| ±X\ oltfl ol S3. A>-g-«}i=. r£o] ^Cf. #aM6||5.£al4fi-3.fe ^-A^Hl 27fl °|^2] ^A>. 7 l t ^Vj, «-A^ 

o] 1,000-4,000°] t5]lSi^!t2)t4 -g-*HH 37fl o] AVoj ^AV7is. ^Vj, ^-Af^o] 3,000-6,000°! oH^€^V 
*r#°l 3,000-6,000?] of) ^ ^jl^-Al-ol ^t^o] = ^ ^^-*fl« ^il Jgo] f^. 



S3 3 #^^#-¥-.2..S.?>£r(CFC-141b), ^l^€#S.2f°lS.(Methylene chloride), SJ-SJ-ai t 



71-3^1^ J&Li^l °3^§- *\$z ^JAS »XKflofl 27fl ol^vo] ^Aj. 7 | S ^ l,3--f-^q-ir, 1,4— ¥-^1*. l,5-«# 
c]-°r, l,6-«!^#, M]5.Jai#el#, HS.^^D#el#, ^]^^)^e)#, -g-AHfol 200-2000?] l-eHU^e^, #efl 
<*fll-. E_aH]«a-°r°1lE}-, EBj^is^ ^Efof] £) e ^-a( pentaerythritol ) i ^»iL^( sorbose ), sorbitol )■§■ 

* <tt^- £tt £fr*W ^>-§-% v <r «>^"3j*l-7flfe 200-2000°] 1-eH ^ *ffl#e1#. 



%7}*Hs.x\ t4)^#^^1^ #e]-°-efl^ # ssfl^ll^ >fi ^0)2, (cell size)* Sl^Ix: srfe $2-3.. ofl!]^^ 

ftlH-HSl^M 0 !^ 1-^- ^■^tj-^lS-Ai S-Qj 4/.240) L-62, F-68, F-127, F-108 ^^-A] 7))^^^ 
allS.^ 0si7.}2} L-5305, L-5302, L-3150-§- 7.)~g-^ ^ iL^l * ^a]- 0 - i7j^S^^ *| oH^a}, <g*)^ 



olSr ^ ^^-ir ^ofl, -^^1^1, «1JZ°1H 2l«><^ -M^«>i4 Ir'S-ir ^^^71 ^Sfl 7fl ^-S) ^ %<Q & 

°H-°11 21*11 £ 7l#aj ^^7> ^S|^ % o. 



335gSl cl2fl'ri D )l^-c1c.l ; i 1 Alol-tl}c»lE t ^ojsl-ji 601CS. jf- 37fl^ ^ 7 ]§ yv^ ofl^^^.A]-o) cyH£|^ 

^f^o)oj otll^l^-Aj-olc ^-^ol 75%°J 5J(^#2l**1-Sl TR-705) 1665g^- ^7>S>^a^ 
°l€r NC0%°1| £^ "fl^H 7^1^V ^V-grT.]^ ^liSV^cf. av-g- ^^-o)l Als.« *fl#}S><H NCO%» ^^SV^Jl N 



[^°fl 2] 

S^-7l7> ^-f] -f-ea)-^- f^3f c.l-8-§>^ 454g^ c|S||^n||^ci'ol4iAlo].i4|olE# -f-°J§>JI 60'CS. 

■f- 37fl2l ^r^-711- ?JJ7 ofl ^ ^^-A>ol ^/H ^.^ c ^fltj ^-f^l°M ofl^l^!^-A}.olc ^-^o] 75 %o] 5J(^ 

l-eJ-lr^Sl TR-705) 1546g* ^7}Z\i$*] o]g- NC0%°11 £*% v nfl^W 7^1^ -§•<;]• «V-°rA]^ ^Z}^. 

* Als* ^fl#l^H NCO%* ^^S>^J1 NCO%^ n--H-'i°> 1 ?] -8-^^ ^r-§-*V°i ^^^°fl ^«fl ^^sf^ 

4. 
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[^MHl 3] 



J2HV717V ^fi 33 El -f-^uj-t* 347g2l ^ *1] ^1^0)^10]- Li|o)E.g- Jf-oj^jn 60*05, <5^<Br ^ 37fl2j 

=r<i7ll- $>Jl #e|S5.^^!#e)#(*l-^-#e)^>^ QP-3000) 338g4 «H)l€^V°)S/H.5.^^!^>«>lS ^ 

o])^^^-a[-o]c ^-<g=o] 75%°] ^(^*e)*A)-o| TR-705) 1315g-§- ±*&*$ $7H1-<3<*1 NC0%<Hl £ 



314^ S-el-f e)|<& -§- = ail ?0 #7] lofl^j afl^ l-e)-fe)l^ Hefl-&e)^ 60^%=%^ fHi-T 24f^%, # 

sHlfi 13^^=%, %|7H|.£.*) F-127(h>^iH.a» 2.5^^=%, STARTEX 201 YellowC^^r) 0.5^^=%!- %7}*\ 
<H 3,000 ~5,000rpm°-§. 5^ -^°> 51 ^ -§- = °1] ^ojsfoj ^5. ^4»|c}, o] ufl ^^9] -grife 

30~56lCS. sVJl ^ 10~15^-^<H) 7flSj ^^«1-^cf. 

» 

^1^1^71 (Universal Test Machine, USA, Instron)S JIS-K-6401°1] 2]7\z;}°$ ^^«l-^c^. 

© 

?1t^ #^-r-5fl^ #■ H.5flAj7)j# 3CmX 3Cm°l 3.71s. 70°C oveno^ 24A] # ^-?> drying^m i7l -?-7fl 

(A)* 25°C #^-^r<Hl 48*13: ■§•<?} ^ ^ Jf #7|# ^-o>^ ^ 7l|(B)€- 

#^S>SS^. ol-8-«V^ 

= (B-AVA x 100 

tf^ ol-8-*f^ KS M 6886^ Altg«#igofl 2l7H*H ^SrSt*}. o] nfl ^S.^ 40'CS. sj-^jl, Aj-cfl ^5.^ 

P=A/S 

A=((ai -a 0 ) +(a 2 -ai ) + (a 3 -a 2 ))/3 
^jofH, p : ^S.(g/m 2 /24hr) 
A : lAl?iS] sg5 ^7V^=(g) 
S : Al^^SJ ^ ^aj( m 2) 

© •! >M-°l^(Cell size) 

AV-g-^c^ ^I^aj -f-el^Hg. = e)]^i7)]2l ^<S°1 iS Afol^( Ce ll size)* ^^Sa^h 
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(5) -Hliofl flU* ^"8 -fi^ 

€t=^ l-^-T-ei]^ # S-eD^^Sl ^lli cfl^ s.^^. 5§7>s>7l ISO 10993-5* ^^^^ 

•a^i^l^i °>-f^ ^-fr°M)it! 3T3 <*fl3.» »l-§-*)-^4. 12 Well -f&r^«H ufloj: ^Ajofl i 0 % FCS(Fetal C 

alf Serum)* ?MfSr^ RPMI-1640(Roswell Park Memorial Institute-1640)-§- Bfl^^^-S. 3T3 >l|£t 2 
x lOVcnfiS. sHM^"! 371C, 5% C0 2 «MM 4<S -§-<?> 2*V iW*}^. *1t^ f-^-f efl^ # E.e«^^# 

^^1^ z^Zf lH. 3<a Bfl^l?! H^^l/EDTA(Ethylene Diamine Tetraacetic Acid) -g-^-§: 
^*}-*r ^ 0.4% HfJ* -g-^O-S. «g<ai«M #o>Sife >fla^ *I]°r*l- 0 l-£ D lEiS ^^^^4. 

#3+** # E.B)|^Uflal Jl*t* ^#§1-71 <gsg£ sg-g- §-¥-7flfe 25~30g^ Rat* <>1 

•§-5>^4. Rat* <H]Eflss. #<a W-^fM^l :f =-^°f] 6~30mm^ 2?]\s] sq^^-fr H^'t ^ 

[-S*H 2 ] 



#a)^el|Et 3. c^i^i, ^- 7 ) ^o^l loJl^ -y- b)| ^ HeUfsH 53^^%ofl ^-fK^ 24^*%, ^ 

sJ>H|^J 19^^=%, F-127 2.5?^%, *1 ©V^S-tir 1.0^^=%, STARTEX 201 Yellow 0.5^^=%# ^7}sH 3000- 
5,OO0rpmJ5-S 5i ^ m^tr H^tr f-5Lofl ^"ys r o} ^ ^)2:§|-«cf. o) nfl -g-tgo] ^-S.^ 30~50*CS. 



[-3*1*1 3] 



eMl^ 13.5^^=%, F-127 2.9^^%, ^^^^cfo]ol-^l (Silver Sulfadiazine) 0.1^*8=%, STARTEX 201 Yellow 
0.5^ $7r*M 3,000~5,000rp m o.5. 5^ IH<£*r ^ "H^tr -§-S°l| ^<?]sM ikS- ^l^s^^r- °1 

?J| #^2| £-£if 30~50°CS. 5>JI 10~15^°11 7fli^) ^"^sl-Scf. ^Alofl lofl o4)a)^ a 0 Vig<Hl els)) 



[^*H1 4] 



€^ l-^-feflft # H-Efl^zflir 4 V 7) ^c4] 2<H1^ ^13:^. 31]^ =efll-e|^ 60^%=%^ 24^^%. # 

13^%, F-127 2.0^%=%, *l<=Hf-€--L> 0.5^^=%, STARTEX 201 Yellow 0.5^^=%» ^7>Sf<^ 3,000- 
5,O00rpm°.S. 5^ -g-"J> 5I«1«}- ^ ^^tl -f-^oll ^^§1-^ ^lis]-^^. nf) ^-^2] *£.^ 30~50°CS. 

Sfi ^. 10-15^-^ 7fl^] %^^^cf. #Aj o. ^ Alo)) lo1] ^v^ofl o}g|| ^^^j.^o.c), rz cf-§- 

SHI M-Efvfl^cf. 



I-S^H 5] 



€^ 1-el-f efl€ # Hej|^7|]fe ^>7) 30)] ^^tb =Nfe)"l 60#^%fir 23^%=%, # 
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13^%, F-127 3.0^*8=%, ^°Hf-^ 0.5^*8=%, STARTEX 201 Yellow 0.5^^%* -^s^ 3,000- 
5,000rpmA5L 5i ^<L> ^ #^<H1 ^ 0 JsH ^2^4. °1 <4) -g-Sfe 30~50"CS. 

5}J1 * 10~15^°i) 7flBj t^s^cf. -§-^£r ^Ajo)) loflA^ aflA)£ MJ-^O]) oj«fl ^^.od}, zi t}-g- 



[Hl^ofl 1] 



Hefl#HH^r a] o] S a)-°| ^l^(Allevyn)* ^-§-S>^Jl, ^JLS ^^ u 0 v ^-& S«V7]7V ^ 

^ 3S]B\ ^e«>^- #e}^a°l| 347gS] 2,4— l-^'acqoliAlol-ullolES. ^oj^-ji 60 'CS. ^-Sr^- ^ 37flS} ^7l» ^ 
Jl ofll^!^-A>olc/n s .^^i^.A].o|c ^ ^^l(W.R.Grace& Co.^ WRG-7000) 1315g-§- ^7]-§>^a| 
°]& NC0%°11 ^ Slr-i-^a^. ^-s- ^#°fl 7-15.1; *fl$*|-a) NCO%# n^tyHZ. NCO%^ n-ffl 

# ^l^lfe 0IAJ-4 £o] eflU = 50^%°ti #fr^ 48^%, F-68 2 

^ 3000~5000rpm°-5. Jl^ 3. £^-§-^g- ^Utrl-Ji <#<£cH] SJ-g-.§- ej-nl tfl o] AjA] ft) 

' #^ -^Hl l°fl^i « 0 V^o)] ^Sfl #7g*>^0.^ o]Aj.cq Ajtg Cf-g- Sl°11 M-^Sinf. 
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^A]C^1 i 


2 


*}*H 3 


^*H1 4 


5 


«1 J2. <4| 1* 


°]##J£(MPa) 


0.24 
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A 



**: g/m724hr at 40*0, 90% R.H. 



^-7] 5.131 ^Hl 1, 2, 3<H]^ -g- ^ Sa^^l #el^-E)m =Bil#e|^Sl NCO%2f 7r2*H?i #5}^ ^7>5]- 

£ -?-eim ^(Sj-^l^^oj ®o\z\ 71 Til ^ *7 r *rai ^cfl^ o.s -¥-S-(i = S^l^i'?iS.)ol ajo^ 

eflU- 1- HEfl^fls] 3^ 3~60 m s] S°Kpore)l- 3^ gj=^r ef°-S. A^ 50~500/mi 

-tCopen cell) fii ©l-sp-o^ 5|nf. o]e^-S}. ^3 o.s.«.e1 ^g^r 7]^ *fl-§-oi1 a]gfl feji ^ 

t~ ^-##sl n}f ^^al<y 7>^-*H ^21 tf#-§-<>| a] S aj #71 # iH^fe #*H5E 

3-8- 71-^*1-4. 



■S- t^s] 1-el-f elm -§- ^efl^iK^AH) l)^r #°VSi^ cell ^7} l<y, 3<a ^ controls! cell ^r°\\ tfl*f| 

AA 7%, 30% #4iSr3JI «15L°!1 1°11 u]s><^ eJ-^ ^-§;-§- q-El-ql^cf. atb *-§-^ ■¥■ *i*l^( control)^ 
7l# *l-fr7V ^<H1 sisfl *!*85isaji 7>b]( crust )7V ^sq^H-, -g- f-e]-?- eim * ^efl 



^-71 sioflA^ ^ ^ °I^oi iel-*M]<£ HEfl#elDl2l NCO%4 €ssl ^7>^ s^^-o.^ #e|-f efl^ # 7> 
*flsl ^, y^J-s, a]^-, £fe]A ^3E, ^ A>oi^( ce n size) ^ SiJl, ##-§-°l % 
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eil A J *ll ^ f-Bl-f efl^: -§-3] 3~60/anSl iof A}ol^( pore s i ze )# ^# «§El)2j a^^(i) 

4 3)^ 50~500wn^ -2.€(open cell) 1- *§Efl2] ifl4#(2) SLZ. o]^o]z\ oic}. oJ el i& ^-2.3.4^. 31^34 

ej2i «VEfle)oi- ^j-y-i- ^isVji ^^hhsj t8^>h]5.7>s.bJ1^^| 4^*V*1 ^-aj-Ti] Q^s.^ s^l-Sjfl 

Jf*MI a!-§"§- ^ Sicf. n^Jl 3m ^Sj-§--g- 2}-nlM]o)^Al^ *l|2:SHr 71^21 E.?^ 

3P3°1 S.4 44*1"^ S£r "^21 -a-##o) B} M * 7^ ^-Ajs|- ^ofl£. -§-7>^-S}-Jl 4 V *1 ^- «) # ^1 *143<?1 * 

^7>7^^Cf. 



(57) Hfl 

^4*<)- 1. 

<$7) #5l^]f}- 1- =5fl^7l)^ ?27} 3}^ 3-60^ iO>(pore)* SJ=£r €4 ^3)2] S 3^^(1)2}- £) 

^ 50~500/an2j is. ^( 0 pen cell)4 Ml44(2).e.3. °) -f-<>1 =§] -fr sf^ 4^43) ft a s.efl^^fl. 

3)4*J- 2. 

*11 1®<H1 -^-7] o.eJllt s. cefl^i^o^ ^.^o] ^-^7> 760-980 ^4%°!^, 44£7l- 7250-85 

00g/m 2 /24hr<y-g- ^ °_3. *>-b ?14^ 4^431^ -§■ S.efl^^fl. 

44 sJ4*l|3. 44*Hr ?!4^ 4e)43m 4 2= 3*8*^ *fli «<}-SH 5tt<>H. 



1# °1^2) l-^oflEfle^e)^ Ploi^Alol-i.llois.a-El i-el4eflfV nefl-H-e)^ 40-79 ^^%; ^i^l 15-45 

7VH^1 5-35 ^%S\- 7^1^%^^1, JiL^], ^^l-B-^^l ^ S«-s>fe ^7>^] 1-15 4 

^-SVJl, °1« ^ < a*M, 3-60/anel 3E«>Kpore)# ^ »^ a^^(l)^ 3)^ 50-500^ 

J2.^ -i(open cell)4 ?>fe ^4#(2)°) ^^5)t1| iJri • ^j^^4 4e)4sfl^ 4 sefl^^sl ^] 
2: 



~0.5#«|S. ^5)j1; ^-7) ^ol^Aloj-tilolE g|.^-#ol c]2)]^D)]^-tqol ; hAlol.ullol E > 2,4 -l-^-'a^ ol ±a) o)-vl| o] e 
* Zl olAj^^ol^q- o) o) ^ a) o}l]\ o] e £ i=. SjAHl^^^c-l^Alol-tllolEolji, ^-7] l-£)cHlEfl e. #e)-§-ol 

4^°11 37]] oHVsl ^-i>7ll- ^J7 ^-Al-^ol 3,000~6,000oH <Hl ^ ^4 A >°1-^ ^"^ :0 1 75%<j! ofll^4 A V°l^/H3.^ 



^t 1 ^- 5. 
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*fl 9l°]*\, #S.Sl-^-^.5.?l-^-(CFC-141b). ^11 €#3.e}°lH.(Methylene chloride) ^ 

^toli, av 7 | 7 >51^]7l- l-el-Hll-, 200-2,000?] #e)°fll€^-el# £fe S eH<li-§:H5_Jfr°] 3j-§- 

*fl 3*^1 Sl^^i, ^"71 ^7M)°1 A}^^^)7\ <H] ej ^Afc] = 3g ^^-Afo) c « ^^o] L _ 62 , F-127, *J 
7fl^^^l<?l L-5302, L-5305, S-fer L-3150ol.il, #7l M.^) * *\-fr^&*$7} *l°HF-^h &^£-°] 

8|« # E.^ >flS) ^12: 



5L^ 1 





